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(54) Polyacetal resin composition ex- 
cellent in heat stability and surface 
processabilrty and process for surface 
treating same 

(57) A polyacetal resin composition 
comprises (a) about 100 parts by weight 
of polyacetal resin (b) about 2 to about 
35 parts by weight of carbonate, phos- 
phate, acetate or their mixture of a 
metal belonging to Group II of the 
periodic table and (c) about 0.01 to 
about 20 parts by weight of polymer, 
copolymer or their mixture of a com- 
pound selected from unsaturated 
polyester, alky! ester of (meth)acrylic 
acid, (meth)acrylamide, trlalh/l cyanu- 
rate, diailyl phthalate, vinyl acetate and 
divinylbenzene. Articles molded from 
this composition are surface- 
roughened by dipping the molded arti- 
cle into an aqueous solution containing 
sulfuric acid. After this treatment the 
surface of the molded article is recep- 
tive to a surface coating, such as elec- 
troplating. 
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SPECIFICATION 

Polyacetal resin composition excellent in heat stability and surface processability and process for surface 
treating same 5 

5 This invention relates to a polyacetal resin composition excellent In heat stability and surface, process ability 
Generally speaking, plastics are quite stable chemically and their molded products by injection molding or 
the like have a smooth surface, so that their surface is difficult* be decorated by means of pnnt.ng coating, 
deposition or the like or to subject to a surface processing such as adhesion by means of adhesive Since 

10 polyacetal resin is particularly poor in surface activity and there is known no appropriate solvent having an 10 

affinity to polyacetal, its surface decoration and adhesion are difficult to practice and it is scarcely put to _uses . 
requiring suet, treatments at the presentstage. Conversely speaking, since polyacetal resin ^ extent .n g= 
mechanical properties, it is mainly used as mechanical parts orthe like in many cases and its surface u= 
decoration has not been required hitherto so frequently. j„.t._ i R )p< 

1 5 However, the application of plastics has intensely inclined to diversification and higher class usage in the 15 Q 
recent time and it is frequently required to simultaneously satisfy plural performances, such as function and 
a~pearan«»orfunctio^ ^ 
hitherto. Thus, it is the current trend to require good surface processability even in the application of ^ 

20 PO TKh'itisdifnculttosaythattheprocessforimprov^ 20 2 

be™tudiedhitherto^^ ^ 
extent by treating the surface of molded product with an acidic solution of an oxidant solution As sa.< I acidic <^ 
solution; p-toluenesulfonic acid, comphorsuifonic acid, phosphoric acid, acid ammonium sulfate and the like ^> 

were Drooosed, while as said oxidant solution chromic acid-sulfuric acid mixture was proposed. „ ^ 

26 T^eo^S ^treatment with these solutions is considered to consist in producing a rough surf ace by 26 . 
chemical y etching the surface of molded product of polyacetal resin and s,multaneously forming reactive ^ 
grou^ronapartofpolyacetalmoleculebytheoxidizingaction V 
to enhance the effect of surf ace treatment in such a treatment, there rise troubles such as deterioration of g 

parentmateria^ 30 

30 On the other hand, if the treatment is carried out under a condition causing no detenoration of parent 
material the effect of surface treatment is insufficient and a good surface processing cannot be practised. 
^S^asonTthere has hitherto been known no molded product of po.yacetal resin havmg an enough 

3Bp r ^uc^fpoyacetTresin^ 35 
Comprising polyacetal resin, a salt of a metal belonging to Group II of the penodic table and a certain kind of 
oolvmer exhibits excellent performances in heat stability and surface processability. 

processability which comprises (a) about 100 parts by weight of po yacetal resin, (b) about 2 to i bout35 
40 pails by weight of carbonate, phosphate, acetate or their mixture of a metal belonging to Group llof the «° 
Mriodiclable and (c) about 6 01 to about 20 parts by weight of a polymer, copolymer or their mixture of a 
impound seieaed^ 

methacrylic acid, triallyl cyanurate, diallyl phthalate. vinyl acetate ^* v,n V^ n «- 
In this invention, the object of adding a salt of a metal belonging to Group II of the periodic table to 

T^lstosay.ifasaltofametal belonging to Group.lof the P« ri ^ ctabl «' sd, ^^^;^S , ™ 
phase of polyacetal, it can easily be decomposed and removed with an acid and the mark remains as a 

"^mo^ofti^metal belonging to Group II of the periodic table used In this invention include wlcium 
50 nS£ium, barium,^nc and toe like, and examples of sa.d salt include carbonate p and 
theHke. Among the salts, thesalts of calcium, magnesium and barium '^^^.^^ 
these metals are particularly preferable. Particularly, calcium carbonate is most preferable. Among the 

SS/enSrs sSed tte relation between these characteristics and average particle size of venous salts of 
meteTsteSng ng to G?ou P II of the periodic table to reveal that the metallic salt deteriorates specular 
rarec^enTdhSion if toe average 
60 and heat stability if the average particlesize issmaller than about 0.1 m }^ n -^ Tdi ^'^^ a ' of 
character, adhesion and heat stability are all token into consideration, the average 

metal belonging to Group II of the periodic table is preferably inthe range of about 0.1 to about 4.0 microns 
and narticulariv in the range of about 0.5 to about 2M microns. 

65 the surface processability cannot be exhlbted. If it is too large, the mechanical charactenstic properties of 
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10 



15 



20 



30 



nolvacetal resin are deteriorated and, simultaneously, the effect of improving surface proc ^"JJ^ 8 ' 

^^u^d an^SSdeSmpoJdon Sasfo^^ by the^ orm a. decom^tion of po.yaceta. res.nat 
15 *^ .~nS problems can be overcome by additional incorporating, '^«! b ^ ent,oned 
acTd^SfcyanS 

20 '72 a product obtainab.e by eaterifying an unsaturated <«*fc •** - * 

mMuiS ! with a saturated dicarboxylic acid orasaturated or unsaturated monocarboxyl.cac.dwnh a 

^S^^^S and the .ike ca^be used, and ^1^3^^ 
used. The above-mentioned carboxylic acids may also be supplied in the form of alkyl ester such as methyl 

30 ^saSdTol^ *■* propylene glycol, ^nedio. diemylene g^ipropylene 

^tSn'saT^ 

mMure wttha crosslinking agent having reactive unsaturated bond, such as, a vinyl monomer or a 
S^r ha^ residue of vinyl O roup. As said crosslinking agent serene, a- 

mXSnrvinylpyridine,vinylpyrrolidone, vinyl propionate and the like can be used. 
40 ^SeTSlstyrene, vinylpyridine, vinylpyrrolidone, vinyl propionate or the like is added as a 

TST^pInZ fcloltM. irvemton.wh.n.rfd quoted polye^rf.copolymsr^ocmixrtwllh 
513 UM MO, the Men* «n* b«»n~ «~ltt'»«~PI»«> "™« » ■ P"""*-"* 
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0 01 part by weight, the abovementioned effect is not achievable. If its amount exceeds about 20 parts by 
weigK 5?£25 strength and other characteristic properties of the compos iton are deterio ated. 

The polyacetal resin used in this invention may be a homopolymer, I.e. a polymer obta nable by 
polymerizing formaldehyde ortrioxan (Including those subjected to the end group TTJ^ 5 

5 binary, ternary or higher order copolymers obtained by copolymerizing tr.oxan wrth comonomers such as 

^IsaU^^^^ 

resin such as heat stabilizer, antioxidant, ultraviolet absorber, antistatic agent, crystalnucleatong agent, 
to P S£^ 10 

components by the use of an apparatus conventionally employed for knead.ng resin melts, such , as taeader, 
rol3"^derandthaHke.Fromthaviewpointcrfinterceptionofo 

^en^ u Bar 15 ^ 

15 determfnedS me necessity to effectthe blending of polyaceta. resin uniformly In a mo.ten^te. Upper 15 q 
Umft of the temperature is usually carried out at about 250°C or below, preferably at about 230 Corbelow. , ^ 

Com^onen^usedforthe sake of heat stabilization end ^^^^^^X 
polyester, may be directly blended as a polymer or a copolymer, or it may be addetT in atateof a 
monomer or a prepolymer and then polymerized in an extruder. In the case of thermosetting type of 

thelndividual constitutional componentsto a preliminery blending by means of tumbler or Henschel mixer. 

£riw*from Z Viewpoint of stabilizing the feed into an extruder, it is more preferable to use the polyeceta. ^ 

r(M ,i n ! n a nowdered state. However, these are not Indispensable conditions. ^ 
25 Tthe aoTe ZZEZZ method in which a monomer or a prepolymer is added, it is preferable to keep the 25 ^ 

temperature of preliminary blending eta value causing no polymerization. a)amri(inlhir , nf aholIt Sr= 

In me above-mentioned method in which a monomer or a prepolymer is added, a temperature of about ^ 

190^ an I a duration of about 1 to about 10 minutes are necessary as an example of the • condjbonaof heating «f s 

enough to polymerize them, though the conditions may vary depending on the kind of monomer or L . 

30 TreooWmeT^ct conditions are attainable in most cases by combining thetemperature and duration 3° ^ 

conventional? ^em^oyed for blending a polyacetal resin composition by means of a conventional extruder 

Se^aTdependTnt on the speed of extrusion), and no auxiliary heating means .s necessary. In this 

invention, the heating means itself is not limited. 
It is also allowable to incorporate a polymerization initiator into the composition. ._»• »♦ 35 

35 ^tne^bove^ienl toned hating, the monomeror prepolymer added is brought into polymenzation At 35 

thi^time ^raTrmany methods m 

Soafe to judge it from the odor of the mixture just after being heated ™«°*™**<™^ on of 
Stformed). Another method adoptable is to dip the pellet in a solvent and to checkthe extract.cn of 

^"r^eSe^ 40 
then molded into any desired shape by the conventionel molding means such as injection molding, 
Sru™n mo Id n . wm^ression molding orthe like. Sold molded product has an excel ent surface 
om^bS t is S 

fater !SSr w?fich it is put to use of electro-plating, coating orthe like to displey its excellent charactenetic ^ 

^ P Tthe\ 8 ppropriatesolutionusedforthe6urfacerougheningtraatmentofm 

from the oolvacetal resin composition of this invention, any solution may be used so far as it is an acidic 
sTti™^ 

the viewpoint of workability, less volatile solutions such as aqueous eolutwn. rfauMiric ^^^ m 3t » ueOUS 
SO solution of sulfuric acid and phosphoric acid, mixed aqueous solution of sulfuric acid and potass.um 

«SSS aqueous solution of sulfuric acid, mixed aqueous solution - 

KirhrnmatP or the like When the polyacetal resin is constituted of a homopolymer, there is en intense 
65 ZSZ^£1£PZ«^ P"*""" 8 in an We., manner. Whan a >2£2£5Sm * 
auHurie add and phosphoric acid is used, the roughening of surface progresses »t«fector.£ ^ h ° r ™^ 
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reference to the drawing showing the area surrounded by the straight line connecting the 100% point of 96% 
sulfuric acid on abscissa and the 100% point of 85% phosphoric add on ordinate and the two axes. This area 
can be divided into the following parts: 

(1 ) The left-side part of line a: Adhesion force, i.e. the peeling strength (kg/cm) of plated metal layer 
5 formed after etching and by subsequent plating process, is so low as less than 1 kg/cm. In the figure, this 6 

corresponds to the low sulfuric acid concentration region residing in the left side of the line a denoting 15% 
byweight of 96% sulfuric acid. 

(2) The under side of line b: The etching time for giving maximum adhesion is too long (more than 150 
minutes is necessary at 40°C) so that productivity is poor. In the figure, this corresponds to the region 

10 residing in the left-down side of the straight line b connecting 35% byweight point of 96% sulfuncacid and 10 
45% by weight point of 85% phosphoric acid. 

(3) The upper side of line c: The etching time for giving maximum adhesion is too short (1 minute or less 
at 40°C) so that stability is poor. In the figure, this corresponds to the region residing in the right-upper side 
of the straight line c connecting the 75% by weight point of 96% sulfuric acid and the 90% by weight point of 

15 85% phosphoric acid. . lf . _ . . 10 ^ 

Ail the above-mentioned regions (1), <2> and (3) are unemployable industnally, and the region otherthan O 
(1 ), (2) and (3), i.e. the shadowed region which is su rrounded by lines a, b and c in the figure, is the 
industrially employable region of this invention. When expressing the contents of said 96% sulfuric acid and 



15 O 



yj 



20 



85% phosphoric acid by "x" and "y", respectively, the shadowed region is the range limited by the formulae, ^ 



x 2*1 5, y 5* -fx + 45 and y *S -fx + 90. 

Further, an aqueous solution having the total content of said 96% sulfuric acid and 85% phosphoric acid ^ 

25 being 45 to75% by weight and the content of said 96% sulfuric acid being 1 5% by weight is preferable, and z& ^ 
furthermore, in the shadowed region, the upper side f r = 

£^ 

( y >J_x - » ) of the straight line d connecting the point of 20% by weight of 96% sulfuric acid and the point of ( n l !) 

90% oy weight of 96% sulfuric acid and 10% by weight of 85% phosphoric acid is particularly preferable. ^ 

30 The sulfuric acid and the phosphoric acid used in this invention may be usually commercialized ones. As to 30 
sulfuric acid, that having a concentration of 96% is usually available, while as to phosphoric acid that having 



35 



40 



SUITUncacia, xnai naving a wnwimauwi. w. - -»i I Y\ , 1* . . . . - w ~ 

a concentration of 85% is usually available. The concentration area of this invention has been determined on 
these bases. When sulfuric acid and/or phosphoric acid having a different concentration is to be used. It is 
necessary to use the acid or acids after re-calculation on the basis of its actual concentration. 
35 Next, as examples of use of the molded product obtained from the composition of this invention, 
electroplating process and coating process will be illustrated. 

The electroplating of molded plastic articles has extensively been known hitherto and is industrially 
employed in the case of ABS or the like. These disclosed processes may also be applied to the electroplating 
of the polyacetal resin composition of this invention. For example, each process is carried out in the 
40 following manner according to the description of Modern Plastics Encyclopedia, pp. 1019-1021 (1967) : 
( 1 ) Defatting of molded article : The object of this process is to remove the fat of human hand or the 
mechanical oil adhering on the surface of molded article. This is carried out by dipping or vapor defatting 
with 1,1,1-trichloroethane. Defatting with conventional detergent is also possible. 

(2) Surface roughening : A molded article Is immersed in the above-mentioned acid. Though the 

45 conditions of Immersion vary with kind of molded article and composition of acid, the combination of «> 
temperature and time is selected so that the final plated product can have an excellent appearance (specular 
character) and around maximum and stable peeling strength. Some examples are shown in the Examples. 

(3) Endowment of electrical conductivity (sensitizing, activation and electroless plating): The roughened 
surface thus obtained is dipped in an aqueous HC1 solution containing SnCI 2 and then in an aqueous HC1 

50 solution containing SnCI 2 and then in an aqueous HC1 solution containing PdCI 2 . According to a more w 
preferable process adoptable, it is dipped in a mixed aqueous HC1 solution containing SnCI 2 andPdCI 2 in 
one step. Thus, nuclea of Pd are deposited on the roughened surface, around which a thin layer of nickel is 
formed chemically at the next process. Thus, an electrical conductivity is given to the surface of molded 

55 ^Electroplating: Electroplating is carried out to a thickness fitforthe use according to the usual method 55 

in the order of, for example, Cu/Ni/Cr. . _ . . . 

When the polyacetal resin molded product having an excellent surface processability is etched and 
electro-plated in the above-mentioned manner, the adhesion or peeling strength of the plated layer is about 
1 kg/cm or more and usually about 1 JS to about 2.5 kg/cm. The etched article also shows a surprising effect in 

60 the case of other than metal plating, namely in the case of coating or adhesion with adhesive, which ™ 
demonstrates the usefulness of the polyacetal resin composition of this invention. 

Next, the coating process will be illustrated. The molded article is defatted and surface-roughened by the 
same or similar process as in electroplating, after which the surface is thoroughly dried. Then general 
coating materials are applied and baked for an appointed period of time. 

6S This invention will be illustrated more concretely by thefollowing examples. 00 
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Examples 1-13 and Comparative Examples 1-2 

100 parts by weight of polyacetal resin 'Tenac ®5010" (manufactured by Asahi Kasei Kogyo Co., acetal 
homopolymer, general grade) was mixed with 8.7 parts by weight of finely powdered calcium carbonate 
(manufactured by Shiraishi Calcium Co., average particle size 1 .25 microns) and a quantity shown in Table 1 
5 of component (c) compound by means of tumbler, after which the mixture was kneaded and pelletized by 5 
means of an extruder set at 1 90°C. By using the pellet, its heat stability was measured and, at the same time, 
a plaque of W thick was prepared by injection molding as a sample material. 

The plaque was defatted with 1,1,1-trichloroethane and then etched by dipping it in a solution comprising 
96% sulfuric acid/85% phosphoric acid/water = 40/25/35 (wt%) at 40°C for 8 minutes. 

10 Then, the etched plaque was plated in the usual manner. Namely, it was dipped for an appointed period of io 
time in a pretreatment solution for plastic plating (manufactured by Okuno Seiyaku Kogyo Co., "Catalysr > 
and then an accelerator (10% aqueous solution of hydrochloric acid), after which it was chemically plated 
with a chemical plating solution (manufactured by Okuno Seiyaku Kogyo Co., TMP chemical nickel plating 
solution) according to the appointed method and then immediately subjected to electroplating. The average 

15 thicknesses of the plated metal layers were copper 40 microns, nickel 10 microns and chromium 0.1 micron. 
Performances of the plated product thus obtained were as shown in Table 1 . The performances were 
measured by the following methods: 

(1 ) Peeling strength of plated product: Two parallel breaking lines, 10 mm apart, were drawn on the 
plated surface, and the plated metal layer between the breaking lines was stretched to the right angle 

20 direction of the flat piate to measure the stress necessary for peeling. 

(2) Appearance of plated product: Under a light source of 300 luxes or more, the appearance was 
examined by the naked eye at a distance of 60 cm from the test surface. The criterion of the evaluation was as 
shown in the foot note of Table 1. . 

As is understandable from Table 1, the polyacetal resin composition of this invention is improved in heat 
25 stability and excellent in plating characteristics. 
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(NoteD ® Injection molding can be carried outqm^ 

O Injection molding is possible without practical problems though the range of suitable 

conditions are somewhat narrow. 
A At the time of injection molding, streaks are formed due to decomposition of resin. 
5 x Extrusion is impossible . ^ . . 

(Note 2) Appearance was evaluated by the naked eye according to the following cntenon. 
O The so-called mirror surface having no crack. 
A Obscure image though the face is reflected; no crack. 

x No reflected image of face; crack formed. . ^ * rt v 

(In the following Tables, same symbols as above have the same me • 
(Note 3) 0.20 part by weight (Example 8) and 0.04 part by weight (Example 9) of 2,5<J.memyl-2,5-di<t- 

butvlperoxyMiexane was added as polymerization initiator. 
(Note 4) Degree of polymerization 200 (Ninon Gosei Kaguku Kogyo Co.); the other compounds were of 
chemically pure grade. 
1 5 (Note 5) Upica ®CLC-834 (manufactured by Toyo Boseki Co.) 

manufactured by Asahi Kasei Ko B voC = . 
homopolTmar, general grade) was mixed with 8.7 parts by weight of magnesium carbonate (average partcle 
20 mSS£. barium carbonate (average particie size 2 f.°™ s \ barium . 8C " a "^ 8,263 
microns) or calcium hydrogen phosphate (everege particle size 2-3 microns) in place of the cate.um 
Srbona e and as a reactive compound, en appointed quantity of unsatu^ed p^yester [a mixture 
Comprising 70 parts by weight of a polyester prepolymer. which was produced from isophthallc acid/male.c 
Xd"fdJdiethy.eneglycol (= 1 mole/1 mole/2 moles) and has an average ^"^^^^^^ 
25 30 parts by weight of styrene as cross-linking agent] by means of a tumbler, after which the mixture was 
kneaded and palletized by means of an extruder in the same manner as above. 

The heat stability of this pellet was measured and, at the same time, a plaque was made therefrom and 
plated by the same process as in Example 1 to investigate the performances of plated product. 
Heat stabilities of these polyacetal resind compositions and the performances of the plated products were 

30 ^iE aboiSmentioned metallic salts were of chemically pure grade. Barium acetate was used after 
pulverization in a mortar, while the other were used as they are.) 
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Examples 18-20 and Comparative Examples 5-6 

100 Parts by weight of polyacetal resi n "Tenac • 501 0" (manufactured by Asahi Kasei Kogyo Co.) was 
mixed with 1 1 .1 parts by weight of calcium carbonate (manufactured by Shiraishi Calcium Co.) having the 
various average particle size shown in Table 3 and 1 .1 parts by weight of unsaturated polyester 
5 (manufactured by Toyo Boseki Co.). The resin composition obtained was plated by the same method as in 
Example 1. and performances of the plated products were investigated. 
Performances of these plated products were as shown in Table 3. 



TABLE 3 



10 



Comparative Example Example Example Comparative 
No. Examples* 18 19 20»* Example6 



10 



Average particle size 1R 
16 of calcium carbonate 0.08 1-0 1.25 3.6 5.0 15 

(micron) 

x O ® ® ® 

o O * x 20 

2.0 2.0 1.5 1.0 



Heat stability 

20 Appearance 

Peeling strength 
(kg/cm) 



25 



25 * Extrution was impossible. . 
»* It is applicable to uses for which good appearance is not necessarily required. 

Examples 21-23 and Comparative Example 7 
The same etched plaque as in Table 3 was used. After being etched, it was thoroughly washed with water 
30 air-dried, coated with an acrylic coating material (manufactured by Tokyo Paint Co.) and then baked at 150 C 30 
for 30 minutes. Adherence of coated film was tested by pressing a strip of pressure sensitive transparent 
adhesive tape over an area of the surface which was cross hatched with W sqares and then stnpping the 
tape away. The results are shown in Table 4. 

35 TABLE 4 35 

Comparative 



No. 



Example 21 Example 22 Example 23 Example 7 



40 Average particle size of 

calcium carbonate 1-0 1-25 3.6 5.0 

(micron) 

Adherence of coating film ® ® O x 

Glossy Glossy Glossy Not glossy 



45 

Gloss 



Criterion for the evaluation of adherence test: 

© No change occurs at all. ^ 
50 O Partial peeling occurs at corner parts. 

x Percentage of peeled squares is 20% or less 
xx Almost all the squares are peeled. 

Examples 24-27 and Comparative Examples 8-10 ~- 

55 Using the same calcium carbonate as in Example 1 (average particle size 1.25 microns), plating was canned « 
out by the same method as in Example 1, provided that the amount of calcium <»^ n *»^* ned 88 # # 
shown in Table 5 and unsaturated polyester was added in an amount corresponding to 10% of the amount of 
calcium carbonate (parts by weight). The results are shown in Table 5. 
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Examples 28-31 and Comparative Examples 11-12 _ 

The experiment of Examples 25-27 and Comparative Example 8 was repeated, except that Duracon 
M90-02" (manufactured by Polyplastics Co., acetal copolymer, general grade) was used as polyacetal resin. 
The results are shown in Table 6. 
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Examples 32-34 and Comparative Example 13 Wftri «H 
The experiment of Example 25 was repeated, except that the amount of unsaturated polyester was vaned. 
The results are shown in Table 7. 
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Example 1. provided that the composition of etching solution was vaned as shown.n Table 8. Peel.ng 
strengths of the plated metal layers obtained were as shown in Table 8. 
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The same plaque having a thickness of 3 mm as in Example 29 was dipped In an etching solution having 
the following composition at 40°C for 1 2 minutes and then subjected to electroplating by repeating the steps 
mentioned in Example 29. Peeling strength of the plated metal layer obtained was 1 .3 kg/cm. 

5 

Composition of etching solution: 

96% sulfuric acid 55 parts by weight 

potassium bichromate 4 parts by weight 

10 water 45 parts by weight 10 

As is understandable from the examples mentioned above, the polyacetal composition of this invention is 
excellent in heat stability and, when its molded product is etched with an appropriate acid, it gives a molded 
product excellent in surface processability, so that the application field of the resin is further expanded. For 
15 example, it is substitutive for metals in the parts of which both functional and decorative characters are 
required. Thus, its effect of weight reduction and cost saving is very great. 
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wl^so.u^^ 

^J^A motded product having a roughened surface obtained by a process according to any one of Claims 

7 w! 3 " A process according to anyone of Cleims7 to 13further comprising electroplating or coating the 
65 roughened surface of the molded product 
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CLAIMS 

20 1 A polyacetal resin composition excellent in heat stability and surface processability which comprises 20 

(a) about 100 parts by weight of polyacetal resin, (b) about 2 to about 35 parts by weight of carbonate S-j 
phosphate, acetate or thei r mixture of a metal belonging to Group II of the periodic table and (c) about 0 01 1 to 
about20 parts by weight of polymer, copolymer or their mixture of a compound selected from unsaturated 
polyester, alkyl ester of acrylic add or methacrylic acid, amide of acrylic acid or methacrylic acid, tnallyl 

25 cyanurate.diallyl phthalate, vinyl ecetate and divinylbenzene. 

2. A polyacetal resin composition according to Claim 1, wherein said metal belonging to Group II of the 

periodic table is calcium, magnesium or barium. 

3 A polyacetal resin composition according to Claim 1, wherein said salt of metal belonging to Group II 
of the oeriodic table has an average particle size of Bbout 0.1 to about 4.0 microns. 

30 4 ESSS^ 

of the periodictable is calcium carbonate having an average particle size of about 1.25 microns. 
5. A polyacetal resin composition according to Claim 1, wherein said alkyl ester of acrylic add or 

methacrylic acid is methyl ester or ethyl ester. 

6 A composition according to Claim 1 , wherein said polyacetal resin contains a heat stabilizer, an 
35 antioxidant, an ultraviolet absorber, an antistatic agent, a crystal-nucleating agent or a P'Oment 
7. A process for roughening the surface of a molded product constitutedof e polyacetal resin 
composition excellentin heat stabiltty and surface processability and compri^ 

weight of polyacetal resin, (b) about 2 to about 35 parts by weight of carbonate, phosphate, acetate or their 
mXre o£metal belonging to Group .. of the periodic table and (c) about 0.01 1 to about 20 parts! by ^weight 
40 of polymer, copolymer or their mixture of a compound selected from unsaturated polyester alktf ester of 
Sc acid or methacrylic acid, amide of acrylic acid or methacrylic acid. triallyl cyanurate. diallyl phthalate. 
vinyl acetate and divinylbenzene, which comprises dipping said molded product in an aqueous solution 

^AproceS for'roughening the surface eccording toClaim 7. wherein said aqueous solution containing 
45 sulfuric acid has a sulfuric acid concentration of 35% by weight to 75% by weight ^„ tnininn 

9 A process for roughening the surface according to Claim 7, wherein said aqueous solution containing 
sulf uric acid additionally contains phosphoric add. ii„„.„ri a s m «» 

10 A process for roughening the surface of a molded product of polyacetal resin according to Claim 9. 
wherein the composition of sulfuric acid, phosphoric add and water is represented, m « euKunc 

SO acid-phosphoric acid-water concentration diagram, by the region which is in the inghts.de of line a 

expressing 1 5% by weight of 96% sulfuric acid, in the upper side of straight line b connecting the point of 
35* o^weioht aqueous solution of 96% sulfuric add and the point of 45% by weight aqueous solubon of 
85% phosphoric ad£ and in the down side of straight line c connecting the point 75% by weight aqueous 
solutio of ^sulfu ric acid and the point of 90% by weight aqueous solution of 85% phosphoric acid. 
55 l"? Aprocessfor roughening the^urface according to Claim 7. wherein said aqueous solution conta.rang 
sulfuric acid additionally contains potassium bichromate. 
1™ A process for roughening the surface eccording to Claim 9. wherein the roughening .seamed out 
. . r .^T. I _s.: f«,ifc.,i*«rJrt/nhosnhoric acid/water = about 40/about 25/about 3! 
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16. A molded product which has been electroplated or coated by a process according to Claim 1 5. 

17. A potyacetal resin composition according to Claim 1 substantially as described in any one of the 
Examples. 

ia A molded product obtained by molding a potyacetal resin composition according to any one of Claims 
1 to 6 or Claim 17- ' 

Printed for Her Majesty's Stationery Office, by Croydon Printing Company United, Croydon Surrey^ 9BO_ 
shed by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY. In 



<GB 2035335*_J_> 



